The effects of age and gonadal steroids on the localization of immunocompetent cells, including antigen-presenting cells that contain the major histocompatibility complex (MHC) 
Introduction
The chicken oviduct consists of the infundibulum, magnum, isthmus, shell gland and vagina. Egg albumin, shell membrane and shell are formed during the passage of yolk through these oviductal segments. After copulation or artificial insemination, spermatozoa enter the sperm storage tubules in the utero-vaginal junction and participate in fertilization that occurs in the infundibulum (Fujii and Tamura, 1963) . Frequently repeated insemination results in a decrease in fertility (Burke and Rieser, 1972 ; Burke and Yu, 1979; Bakst et al, 1994) . The number of leucocytes in the vaginal lumen increases within a few hours of copulation (Higaki et al, 1995) . These results suggest that anti-sperm immunoreactions are one of the factors that affect the survival of spermatozoa in the oviduct. The contamination rate of eggs with pathogenic agents in the oviduct is fairly low even though the vagina opens to the cloaca (Shivaprasad et al., 1990; Poppe et al, 1992) . This suggests that entry of foreign pathogens is blocked in the oviduct. Therefore, it is likely that local immune functions in the oviduct exert significant effects on fertility and play an important role in protecting the bird from infection.
The presence of plasma cells and Ig-containing cells in the oviduct of laying hens which may have a role in local immunity has been reported (Van Krey et al, 1987; Kirk et al., 1989; Kimijima et al, 1990; Yoshimura et al, 1997a; Zheng et al., 1997) . Lymphoid tissues (Biswal, 1954) and lymphocyte accumulations (Kimijima et al, 1990) in the chicken oviduct have also been observed. Khan et al (1996a,b) reported that both age and the different oviductal segments affect the postnatal development of T-cell subpopulations in the oviduct, and diethylstilboestrol (DES) (Zheng et al, 1997) . In chickens, MHC class II molecules are expressed in antigen presenting cells (Veromaa et al, 1988a; Alberts et al, 1994) , and CD3 and Bu-1 antigens are expressed on the cell membrane of functional lymphocytes (Alberts et al, 1994; Chen et al, 1994) and immature lymphocytes (Veromaa et al, 1988b; Houssaint et al, 1989) . Previous (Yoshimura et al, 1997a (Fig. lc, d ). The population of CD3+ cells in the mucosal epithelium of all oviductal segments was significantly higher in young laying hens than in immature hens, but in old laying hens it decreased significantly in the isthmus and shell gland compared with the young laying hens (Fig. 3) . In the mucosal epithelium of old laying hens, the vagina had a significantly higher population of CD3+ cells than the magnum, isthmus and shell gland, and the infundibulum had a significantly higher population than the shell gland. In the subepithelial stroma, the population of CD3+ cells was significantly higher in young laying hens than in immature hens in all segments, and it was also significantly lower in old laying hens than in young laying hens in the magnum, isthmus and shell gland. Within (Fig. 5e, f) . Progesterone significantly increased the frequencies of cells in the mucosal epithelium in the infundibulum and magnum, whereas DES had no significant effect (Fig. 8) (Nordskog et al, 1987; Vainio et al, 1987; Alberts et al, 1994) . In this study, (Chen et al., 1994) . In this study, the oviductal CD3+ cell population increased with sexual maturation and decreased with ageing. In addition, injection of immature hens with DES or progesterone caused the infiltration of CD3+ cells into the mucosal tissues of the oviduct. An age-related decline in T-cell function, including the appearance of a non-functional subset of cells and loss of T-cell proliferative ability, has been observed in rodents and humans (Song et al, 1993 (Leitner et al., 1996) , and causes an increase in Ig-containing cells in the oviduct, whereas progesterone does not show such effects (Zheng et al, 1997) . Studies in mice showed that oestrogen enhanced B-cell maturation and increased antibody production (Wira and Sandoe, 1980; Paavonen et al, 1981 
